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The British business census of entrepreneurs and firm-size, 1851–1881: New
data for economic and business historians
Carry van Lieshout , Robert J. Bennett , and Harry Smith
CAMPOP, Department of Geography, University of Cambridge
ABSTRACT
The British census asked employers to record their workforce numbers. The responses to
this instruction provide a unique resource on firm size. While the responses were digitized
and included in the Individual Census Microdata (I-CeM) deposit, their format limits their
utility. A further data deposit, the British Business Census of Entrepreneurs (BBCE), over-
comes I-CeM’s deficiencies by infilling data gaps and parsing employer and workforce data
into separate fields. This paper evaluates the coverage in I-CeM and BBCE data for this spe-
cific census question, and compares these with the published census analysis of the same
data. The results prove the benefits of the BBCE data over I-CeM on the subject of firm size,







Before the deposit of digital records of the British
population censuses, quantitative studies on long-term
economic and social trends in nineteenth-century
Britain relied on published aggregate tabulations of
the census, case studies that consulted individual
records, or the valuable but necessarily restricted 5
percent sample of the 1851 census (Anderson, Collins,
and Scott 1979). The deposit of digital records of the
full population census data for 1881 (Sch€urer and
Woollard 2000), and the censuses for 1851–1911 in
the Individual Census Microdata database (I-CeM)
(Sch€urer and Higgs 2014; Higgs et al. 2015; Sch€urer
et al. 2016), have opened up the potential for full-
population aggregate-level, and individual-level ana-
lysis for all years 1851–1911 (except for 1871, which is
yet to be deposited). Just like the impact of the
Minnesota Historical Census projects (Ruggles and
Menard 1995), the availability of census digital micro-
data has made possible new insights in British demo-
graphic, economic and social history. Over the past
five years, the I-CeM data containing census records
of the full population of England, Wales, and Scotland
have been used to develop new interpretations of
childhood mortality (Jaadla and Reid 2017; Atkinson
et al. 2017), family structure (Sch€urer et al. 2018),
fertility (Garrett and Reid 2018; Reid et al. 2019),
business proprietors (Bennett, Smith, and Montebruno
2018; Bennett et al. 2019; Van Lieshout et al. 2019),
business partnerships (Bennett 2016), agriculture
(Montebruno et al. 2019a), women’s occupations (You
2019), portfolios in farming (Radicic, Bennett, and
Newton 2017), migration (Sch€urer and Day 2019;
Smith, Bennett, and van Lieshout 2019), and urban
structure (Smith, Bennett, and Radicic 2018), and
have been visualized and further made available in the
online atlas Populations Past (Reid et al. 2018). These
analyses have considerably improved on scholarship
based on the only source that was previously available
with national coverage: the published tabulations cre-
ated by the census administrators (the General
Register Office: GRO) at the time of the censuses.
The censuses over 1851–81 included specific ques-
tions to employers and farmers to record their work-
force numbers, and for farmers the number of acres
occupied. The responses to these questions provide a
unique resource for this period on firm size and farm
size. While these data were not coded into I-CeM, the
occupational strings containing them were mostly cap-
tured. However, unfortunately these contain trunca-
tions of some of the source transcriptions, omissions
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of some whole occupational descriptor strings, the gap
for 1871, as well as the absence of parsing and coding
of the employer and farmer responses. This has lim-
ited the utility of these data for studies of businesses.
This deficiency has been overcome in a further data
deposit of the 1851–1911 censuses that develops I-
CeM for business proprietors by infilling truncations
and other gaps and supplements it for 1871: the
British Business Census of Entrepreneurs (BBCE).
This paper evaluates the quality of coverage by the
digital records in I-CeM data and BBCE for the specific
1851–81 census questions to business proprietors on
the size of their workforce. The GRO’s few published
tables based on the responses to these questions have
previously been used in the study of social, family and
demographic change (Anderson 1988), agricultural his-
tory (Grigg 1987; Lawton and Pooley 1992; Mills 1999;
Shaw-Taylor 2012), and business sector firm size devel-
opment (Clapham 1938; Rodger 1988). Now the full
digital records allow all years and individual records to
be analyzed. Using a mixture of algorithmic and clerical
extraction methods, a pilot study based on the 1881
census demonstrated the feasibility of extracting the
data contained in the digital records of the original
occupational descriptor strings to give parsed variables
containing the workforce types, numbers of workers,
and farm acres for each individual business proprietor
(Bennett and Newton 2015). This method has now been
extended and applied to all the censuses 1851–81. This
paper uses these extractions to evaluate their quality
compared, where possible, with the published census
analysis of the same data in order to evaluate the com-
pleteness of the digital record of employer workforce
numbers now available. The paper also evaluates how
far infills and supplements to the I-CeM records in
BBCE that are necessary to overcome data truncations
are successful.
The process of infilling for truncations are consequen-
tial from an earlier stage of our assessment of the extrac-
tions that showed that I-CeM had serious deficiencies for
extracting the workforce numbers because the occupa-
tional data strings for 1851 and 1861 were truncated in
the digital data preparation process. This paper evaluates
the data in I-CeM and BBCE on employers’ workforces
against the published tables. The paper demonstrates the
potential of the new data, and how this new and
enhanced database provides new insights into the devel-
opments of Britain’s population of business proprietors
and their workforce in the nineteenth century.
The mid-nineteenth century was a crucial period of
British economic development, that initially saw domin-
ance of the global economy both in trade and
manufactured goods, but then witnessed its comparative
decline after 1870 (Clapham 1938). Despite its import-
ance to British economic history, this is a period for
which the previous lack of data on businesses has led
Les Hannah to refer to it as a “statistical dark age”
(Hannah 2007, 414). As a result most business histories
have had to be based on the largest firms or case stud-
ies. This has inhibited understanding of Britain as well
as international comparisons. The BBCE dataset now
fills this data gap, and includes all employers regardless
of size. As small firms made up the majority of business
in the Victorian period, it provides a unique opportun-
ity for the study of business growth, success, or failure,
the variety of business in different sectors, and the
demographic characteristics of employers and their
workforces. In addition, it offers a basis to extend long
term analysis of trends among the largest firms (see
Hannah 2014) and international comparisons of firm-
size development (see e.g., Atack, 1986).
The UK population census and business
Unlike the US, Britain did not have a manufacturing
census during the nineteenth century (Atack and
Bateman 1999). Instead, business historians have gen-
erally had to rely on archives of individual businesses,
Board of Trade data, Factory Inspectorate returns, or
trade directories, all of which have inconsistencies of
coverage over time and generally cover only a few sec-
tors (with greatest density of cover for manufactur-
ing). Although the population census existed, the data
relating to business proprietors were mostly unpub-
lished and therefore inaccessible. However, the GRO
had an interest in distinguishing employers and
employees, and measuring agricultural workforces in
particular (Higgs 2005, 106–112). In consequence, in
1851 the GRO introduced a question into the census
that asked respondents in trades and manufactures to
state their workforce, and farmers to state the laborers
in their employ as well as their acreage. This question
remained in the census until 1881, when a question
redesign removed any enquiry about workforce size
and replaced it with a question on “employment sta-
tus” between employer, employed, and own account
(neither employer nor employed). The census house-
hold returns between 1851 and 1881 therefore consti-
tute the earliest large-scale and most complete source
of information available on individual business work-
force size that gives a national coverage.
The GRO conducted a limited analysis on these
employer responses in its published census reports.
The 1851 Census of Great Britain report tabulated
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“masters,” and the number of men in their employ,
for each of the eleven divisions of England and Wales,
and for Scotland for a selection of the main towns
combined. Farmers were tabulated at the county level
and broken down by farm size occupied measured in
acres, and by workforce size employed on the farm.
However, the GRO was very critical of the quality of
the returns of masters, which were considered imper-
fect, as not all masters had identified themselves as
such, and it was suspected that some of the masters
had not returned their employees. As a result, the
report concluded that the tables based on the return
of workpeople by masters were “tentative, and a mere
auxiliary to our inquiry” (1851 census report: lxxviii).
The results of the farmers’ returns were likewise
viewed with some suspicion; however, as the results
were considered “of so much interest on a matter so
imperfectly understood,” additional county-level tables
were published showing the size of farms and the num-
ber of laborers employed on them in each of Great
Britain’s counties (1851 census report: lxxviii). Because
of this interest in farms, the Census of England and
Wales continued tabulating farm size by acreage and
laborers for selected counties in 1861 and 1871. By
1881, however, the GRO explicitly abandoned any
attempt at publishing tabulations, describing the analysis
of the occupations as “the most laborious, the most
costly, and, after all, perhaps the least satisfactory part of
the Census” (1881 census report, 25). No tables of either
the employees of tradespeople or farmers’ laborers were
made, and the recording of employees and laborers was
abandoned in the design of the 1891 census. Scotland’s
census was administered independently from 1861
onwards; while it did not include farm tabulations for
1861 and no further non-farm tables, farms for all coun-
ties were tabulated for 1871 and 1881.
The limited published tables until now remained
the only source for firm and farm size data available.
Historians have used the published tables as the basis
of studies on industry (Clapham 1938; Rodger 1988)
and farming. However, the generally negative assess-
ment of these tables has tended to put off subsequent
analysts. For example, Clapham (1938, 35) although
quoting the main results for 1851 was critical of their
value and thought they under-represented the total
number of firms. Mills (1999, 58–77) has raised ques-
tions about the accuracy of the published tables on
farms. However, Shaw-Taylor (2005, 158–191) consid-
ered the published data on farms as reliable but with
certain caveats, and in Shaw-Taylor (2012) used the
1851 tables as a firm basis to compare with earlier
periods, whilst Grigg (1987) used the published tables
for 1851 as a sound basis for national comparisons with
later data sources. Other usage of these data went back
to the original census archival records and hence was
restricted to case studies, usually of several parishes or
(part of) one county (e.g., Beckett 1983; Goose 2006;
Howkins and Verdon 2008). I-CeM data now allow us,
for the first time, to extract these data directly from the
digital records and undertake both case studies and full
national coverage using the individual data.
The 1851 instruction to farmers read:
The term FARMER to be applied only to the
occupier of land, who is to be returned – ‘Farmer of
[317] Acres, employing [12] labourers;’ the number of
acres, and of in or out-door labourers, on March
31st, being in all cases inserted.
The instruction to other employers was:
In TRADES the Master is to be distinguished from
the Journeyman and Apprentice, thus – ‘(Carpenter –
Master employing [6] men);’ inserting always the
number of persons of the trade in his employ on
March 31st.
This was widened in 1861 to apply to “TRADES,
MANUFACTURES, or other Business,” and remained
on the census form in more or less unchanged format
until 1881. The responses recorded in the Census
Enumerator Books (CEBs), which were passed to The
National Archives (TNA), now form the basis of the
digital records. These derive from scanning the CEBs
and then transcribing them by various commercial
genealogy suppliers; for most years by FindMyPast
(FMP), and for 1881 by the Genealogical Society of
Utah (GSU). I-CeM is based on these transcriptions.
The responses to the above instructions are included
in the occupational string (OCC) variable, but are not
coded into parts. This means that employers and their
workforces have to be identified from the mass of all
other occupational responses of the entire population
of 17–20 million records for each census. An algo-
rithm written as part of a pilot study on the GSU
transcriptions of the 1881 England and Wales census
extracts those strings that are likely candidates to rep-
resent employers based on the presence of the verb
“employ,” its abbreviations and synonyms, the pres-
ence of keywords representing employee types
(“laborer,” “hands,” etc.), and pattern matching of typ-
ical phrasing of employee types and numbers. A
second algorithm then parsed the extracted strings
into separate fields, thus distinguishing the employer
descriptor from their reported employees and splitting
the workforce into bins for men, women, boys,
laborers etc. (Bennett and Newton 2015). The results
were subject to significant clerical checking and
HISTORICAL METHODS: A JOURNAL OF QUANTITATIVE AND INTERDISCIPLINARY HISTORY 3
cleaning to remove false positives, wrongly attributed
strings, and erroneous parsing and transcriptions. The
method was refined and applied to I-CeM data for the
1851 and 1861 England and Wales censuses, and later
to the 1851–81 Scotland censuses. While the England
and Wales 1871 census is currently unavailable in I-
CeM, an additional transcription source was
identified, and the same method applied to extract
employers from this (Van Lieshout et al. 2018). These
algorithms treated farmers and non-farmer employers
in the same way but used an additional algorithm to
identify and parse the statements of farm acres.
Comparing I-CeM to the published data
The 1851 census was the earliest that explicitly sought
to differentiate employers from others, and masters
from “men.” It was also the only census over 1851–81
to actually publish the results of the census enquiry of
all non-farm employers. This provides two valuable
elements: first, insight into how GRO interpreted the
responses to this census question; and second, a com-
parator and check of the content of the I-CeM records
and the methods of extraction that have been used
here for identifying individuals in the original CEBs.
Unfortunately, comparisons with the GRO tables
are made difficult because it is unclear precisely how
the GRO calculated their employer tables. The tables
are titled “Employers (with number of men)” and
their header claims that the “Table includes those per-
sons only, who, in the Householders’ Schedules, stated
themselves to be Masters, in conformity with an
instruction printed on every Schedule” (1851 census
report: cclxxvi–cclxxix). The GRO report recognized
that many employers of workpeople had not adhered
to the “master” part of the instruction even if they
returned their workforce as per the second half of the
instruction. The master-journeyman-apprentice ter-
minology did not apply to all sectors; in particular
professionals, and large-scale employers such as those
of factories, did not always call themselves “master.”
Nevertheless, most still returned their workforce.
Secondly, the tables state they only counted “men.”
even though the census instruction mentioned
“persons.” While employed women and children were
sometimes quoted separately in the tables at census
division level, this was only for a few of the branches
of trades where women and children were employed
in significant numbers. However, the header note also
mentioned “the number of hands employed by mas-
ters,” and some of the division tables have footnotes
for individual large employers, making clear they
included employers who returned gender-neutral
descriptors such as hands – for instance: “One master
employing 398 hands” in division III (1851 census
report, 234). It is unclear what happened to the other
descriptors of employees such as boys, males, journey-
men, apprentice, or any other occupational title.
Farmers were more straightforward to understand as
they were explicitly tabulated by number of laborers
and men in employ. Women and children were expli-
citly excluded from this count with their number
noted separately below each table.
Table 1 compares the results from the initial I-CeM
extractions with the published. In order to eliminate
the issues surrounding the criteria to be considered an
employer, these figures are based on any employers
who returned any type of employee, which explains
some of the initial I-CeM overcounts for non-farmer
employers. However, the main feature is that some
divisions show major discrepancies, with most divi-
sions showing that some data are missing. Overall
there is a total deficit of about 23,000 non-farmer and
40,000 farmer employers in I-CeM compared to the
GRO report. This number is too large, and clearly not
randomly distributed, to be accounted for by tran-
scription or keying errors. Even more worrying the
deficits are heavily concentrated in the North-Western
(Lancashire and Cheshire) and London divisions,
which were the most populated and contain many, if
not most, of the major employers in the whole UK.
The explanation for these gaps appears to be that the
varied sources used by FMP for the 1851 census were
working at different levels of transcription. The 1851
transcription for FMP derived from two sources: (i)
family history society existing transcriptions, which
had been transcribed for genealogy purposes and
often stopped transcribing after the main occupation
had been captured, leaving out the essential part list-
ing the employee numbers; and (ii) FMP’s own tran-
scriptions. For FMP’s own transcription it appears
Table 1. 1851 published data against the original I-CeM
extractions, England and Wales, 1851.
Non-farmer employers Farmer employers
Division Published I-CeM % Diff Published I-CeM % Diff
I. London 13729 2688 80.4 219 240 9.6
II. South-East 8844 7392 16.4 12557 8228 34.5
III. South-Midland 5458 5258 3.7 12491 10491 16.0
IV. East 6561 4502 31.4 12881 7647 40.6
V. South-West 7648 8414 10.0 21154 17741 16.1
VI. Southwest-Midland 9936 9476 4.6 15261 12214 20.0
VII. North-Midland 5998 6343 5.8 13201 10278 22.1
VIII. North-Western 13933 1632 88.3 9202 354 96.2
IX. Yorkshire 6501 10824 66.5 12820 10489 18.2
X. Northern 4996 4555 8.8 7170 5159 28.0
XI. Wales 3666 2971 19.0 16664 10706 35.8
Total 87270 64055 26.6 133620 93547 30.0
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that there was a combination of deficiencies: some
areas were missed entirely, some individuals had trun-
cated lines because they were never fully keyed (in the
same way as family history societies), and some data
were truncated and lost at some stage in the transfer
of databases between IT systems, with the occupation
text-string cut off at 100 characters.
In order to probe the I-CeM deficit further, Figure
1 shows the percentage of employers within the popu-
lation by Registration Sub-District (RSD) for 1851 and
1881. Analysis of other early census years shows that,
overall, employers constituted around 0.8-0.9 per cent
of the whole population, and while there were a few
areas that genuinely had 0.1 to 0.5 per cent employers,
such as south Wales, parts of east London, and parts
of the north east, as indicated for 1881 in Figure 1,
these areas were exceptions. Hence, we would expect
that in most places employers would make up at least
0.5 per cent of the population and consequently areas
such as those indicated for 1851 in Figure 1 as below
this level were likely incomplete. It should be noted
that, in addition, RSDs are sufficiently large units
that the presence of some employers should be
expected in all cases, meaning that RSDs with 0 per
cent employers were definitely suspect. Figure 1
depicts large areas in the 1851 I-CeM data compared
to 1881, where there were no or very few employers
and, significantly, the distribution of many of these
areas conformed to the county boundaries of Sussex,
Norfolk, Radnorshire, Lancashire and Cheshire. This
clearly points toward an issue of transcription, par-
ticularly since family history societies usually operate
with these geographical bounds. Closer checks on the
affected areas by inspecting the original CEB records
show that in almost all of these cases the occupational
strings contained only the occupation of the employer,
while the workforce had not been transcribed.
A similar but different truncation issue was discov-
ered in the 1861 England and Wales I-CeM data, and
for all of the 1851–1881 Scottish censuses. In these
years, occupational strings had been truncated
through the transfer of databases, with all strings cut
off at a maximum of 50 characters. Since this trunca-
tion was also present on the FMP web interface it
must have happened at some point before the transfer
to I-CeM. This constitutes a major problem, since
employer strings tend to be longer than non-employer
strings, and cutting them off at a certain point leaves
Figure 1. Percentage employers per population by RSD, 1851 and 1881. Source: The Authors.
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out all or part of the stated workforce (see Bennett
and Newton 2015: Figure 1).
This analysis shows that I-CeM data are imperfect
for any firm size analysis. In the 1851 England and
Wales census, over 60,000 from a population of about
240,000 employers are missing; large numbers of
employers are missing or have incomplete workforces
in England and Wales for 1861, and some are missing
from all of the Scottish censuses. In addition, 1871
England and Wales is not contained in I-CeM in its
entirety. The BBCE was therefore constructed to sup-
plement I-CeM and addresses each of these issues in
order to create a near-complete resource of all British
employers between 1851 and 1881.
The British business census of entrepreneurs
The BBCE offers a complete coverage of British entre-
preneurship from the census data between 1851 and
1911. For the employers and workforce data, as avail-
able from the 1851 to 1881 censuses, it offers an
enhanced version of I-CeM, which is fully compatible
with the deposited I-CeM, allowing researchers to iden-
tify the complete employer records with their employ-
ees. The BBCE also contains improved records for
1891-1911 with appropriate weights for non-response
and misallocation biases; and it also uses data enrich-
ment to identify company directors within the census.
For the focus of this paper, the BBCE database contains
additional data not in I-CeM for 53,000 employers in
England and Wales in 1851, 28,000 in 1861, and all
employers for 1871; and 6,500 additional employers in
Scotland covering all years 1851–81.
This supplemental data coverage was achieved in sev-
eral stages. Figure 1 was used as a starting point for
supplementation of 1851 employer data. All areas with
no employers were judged as almost certainly truncated,
areas with less than 0.1 per cent employers were judged
as very likely to have been truncated, and those with
0.1–0.3 per cent employers as possibly truncated. Areas
with 0.3–0.5 per cent employers were also candidates
for truncations and were checked. Fortunately, as well
as FMP, there are a number of other genealogy suppli-
ers that provide transcriptions of the census. One fre-
quently used alternative, Ancestry, did not have full
occupation strings either. But the deficit could be
mostly remedied by using S&N Genealogy Supplies
(S&N). S&N has undertaken an entirely independent
transcription of all the censuses derived from the micro-
films of the original CEBs and this covers almost all of
the deficiencies in FMP and I-CeM. Using our extrac-
tion algorithms on their transcribed occupation strings,
S&N supplied records for all the areas on the map
with possible truncations: the whole of the 14 counties
where records were wholly absent or very partial in I-
CeM (Carmarthenshire, Cheshire, Derbyshire, Dorset,
Glamorgan, Gloucestershire, Lancashire, London,
Middlesex, Montgomeryshire, Norfolk, Radnorshire,
Sussex, and Warwickshire), and the 87 Registration
Districts within 27 other counties that otherwise
appeared fairly complete, but where records were
wholly absent or very partial at RSD level in I-CeM.
These RSDs were within Berkshire, Brecknockshire,
Cambridgeshire, Cornwall, Cumberland, Denbighshire,
Devon, Durham, Essex, Flintshire, Hampshire,
Huntingdonshire, Kent, Leicestershire, Lincolnshire,
Merionethshire, Monmouthshire, Northumberland,
Oxfordshire, Pembrokeshire, Shropshire, Somerset,
Staffordshire, Surrey, Wiltshire, Worcestershire, and
Yorkshire. In total, the algorithms identified 75,000
records from the S&N data.
The S&N and I-CeM records were then compared
against each other at the individual level, and where
gaps were found the S&N records were input to sup-
plement I-CeM. This process was far from simple
because the parish and other identifiers in S&N differ
from those in I-CeM so a considerable resource had to
be deployed to ensure accurate matching. While up to
80 per cent of records could be linked using automated
matching, these still had to be checked manually while
the remainder had to be clerically matched at an indi-
vidual level. There were several other complexities.
Most records of individuals identified in S&N had
counterpart records in I-CeM. However, about 1,570
records in S&N did not have records matching those
in I-CeM at all. This was either because of transcriber
or other keying errors that prevented the matched indi-
viduals being found (about 450 cases), or because of
totally omitted parishes, usually in batches (about 1,120
cases). These S&N records with no identifiable I-CeM
counterpart were added to the BBCE database manu-
ally, coded to the same format as I-CeM, but given
additional RecIDs. Conversely, there were some records
in I-CeM for areas which otherwise appeared to have
deficiencies in employer entries, which did not have a
counterpart in S&N. These I-CeM records were
retained in the BBCE database. In cases where I-CeM
already contained the full string, and the S&N match
was a duplicate with slight variance in transcription,
the I-CeM transcription has been retained to maintain
greater consistency. The result of this infill was an add-
itional 53,000 individual employer records identified
that would otherwise be absent or truncated, 30,000 of
whom were farmers. This was approximately 25 per
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cent of the total number of employers identifiable for
this year.
The 1861 England and Wales census truncations,
as well as all years in Scotland, required manual data
entry to complete strings based on the scanned images
of the original CEBs, which required significant
resource. I-CeM was checked to identify all potentially
truncated strings based on length of string over 50
characters, string ending in “###” (which was a key
indicator of truncation during data transfer) or the
presence of “… ” in the string (which was the main
indicator that parts were not transcribed). There were
about 35,000 truncated strings identified by these
methods for which manual corrections were added, of
which 28,000 were employers. This was about 20 per
cent of the employer records for this year. This
method should ensure that the target for as complete
coverage of the census records as possible is achieved,
despite the truncation problem in I-CeM. A similar
exercise was conducted for Scotland, where the 1851
strings were truncated at 100 characters, the 1861 and
1871 strings at 60 characters, and the 1881 string at
80 characters. All strings that ended at these trunca-
tion numbers or the truncation number -1 (to account
for spaces) were manually checked against the CEB
images, completing almost 8,000 strings, of which 84
per cent were employers.
For 1871 for England and Wales there were no
usable occupation strings available in I-CeM as they
were never transcribed by FMP. For this year the
extraction algorithm was applied directly to the S&N
data and then cleaned and parsed in the same way as
the 1851 data. Over 300,000 records were derived by
these searches, which was then parsed and cleaned,
resulting in a final data set of almost 140,000 employ-
ers. This provided coverage of employers for 1871 in
the same way as for the other England and Wales cen-
suses 1851–81.
BBCE compared with the published tables
Having thus supplemented I-CeM, the BBCE extrac-
tions can again be compared against the published
records, which should give a better test of how far the
available digital records replicate the GRO tabulations.
In the following analysis, efforts have been made to
replicate the GRO’s coding methods as closely as pos-
sible. As previously mentioned, there is considerable
ambiguity about who were counted as employers in
the non-farmer tables: whether they only counted
employers explicitly called “master,” as they claim to
be doing in the header to the tables, or whether they
included other non-farmer employers as well, as they
seem to have done based on the footnotes to the table.
The comparisons below present several possibilities.
The farmer employer tables were more explicit: the
title of these tables reads “Farmers, with the Number
of Labourers employed, and of Acres occupied,” while
in the table itself the columns are labeled: “Number of
Labourers (Men) employed by each of the under-
mentioned number of Farmers.”1 Each table then lists
the number of women and children also employed on
the farms, who were not included in the tabulation.
The only exception is the 1881 tabulations for
Scotland, where employees were broken down by age
and gender (men, women, boys and girls). It seems
clear therefore, that what the GRO intended to meas-
ure in most years was the number of male laborers.
The following analysis therefore compares GRO
tables with farmers in the BBCE who declared men
and/or laborers, with the farm size determined by the
total of these two groups. If a farmer also declared
women, boys, girls or any other employee, these were
not included in the GRO total. For example, a farmer
declaring his workforce as two men and one boy
would be counted as having two employees. There
were very few farmers who only employed women
and children, with the vast majority returning women
or children in addition to men or laborers. However,
we show that counting only the men and laborers
means that the farm size used in the GRO analysis
gives smaller workforces than those actually returned
by the farmers.
The type of employee returned also depended heav-
ily on the phrasing of the question and varied by year.
As previously mentioned, in 1851 farmers were asked
“to be returned—“Farmer of [317] acres, employing
[12] labourers”; the number of acres, and of in and
out-door labourers, on March 31st, being in all cases
inserted.” In response, 80 per cent of farmers returned
their workforce as laborers. In 1861 however, the
instruction asked for “men and boys employed on the
farm” to be inserted, with the example reading
“Farmer of 317 acres, employing 8 labourers and 3
boys.” This changed how farmers responded: 36 per
cent still listed laborers, but almost 60 per cent of
farmers returned men, with a similar percentage
returning boys, and only 2 per cent mentioning
women (as clear from the example, farmers could
return several categories). The 1871 and 1881 England
and Wales census instruction asked for the number of
“men, women, and boys,” while the example remained
the same as it had been in 1861. The percentage of
farmers returning laborers dropped even further to 30
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per cent, while the proportion of farmers returning
women more than doubled in response to these
instructions. Finally, the 1881 Scottish census asked
the same question as in England and Wales, but as
example listed “Farmer of 317 acres (of which 105
arable), employing 6 men, 2 girls, and 3 boys,” thus
completely dropping the term “laborer” from the
instructions. The effect was dramatic: only 45 farmers,
representing less than 1 per cent of the Scottish farm-
ers that year, returned any laborers, with all of their
responses were phrased as men, women, boys, or girls.
In the previous two census years, when the question
was the same as asked in England and Wales, over 40
per cent of farmers had mentioned laborers in
their returns.
These variations have two important implications:
firstly, they mean it is difficult to use the disaggre-
gated workforces as a guide for analysis on changing
patterns of employment. Rather than reflecting real
workforce mixes, the farmers were responding to the
questions they were asked. Many did not list female
employees unless prompted to do so, and even then,
many responded following the examples they were
given. Second, we cannot compare just the number of
laborers in the BBCE to the published data, as it
seems clear that, post-1851, a quickly diminishing
number of farmers used that term to respond to the
census, reporting men instead and it seems the GRO
realized this by equating men and laborers. Taking
account of these differences, the following analysis
compares, year by year, the BBCE workforces to those
in the published GRO reports.
1851
Figure 2 shows the BBCE extracted non-farm employ-
ers against the published in four ways. The first meas-
ure only includes employers explicitly called “masters”
who employed “men”: the criteria claimed in the table
header. It is clear that this measure is nowhere near
the published figures; the extractions only picked up
between 15 to 50 per cent of the published numbers,
and almost none at all in the larger firm categories,
which were often textile, steel or engineering busi-
nesses that did not follow the master-apprentice sys-
tem. Comparing the large employers individually
mentioned in the division tables’ footnotes to those



















Published Masters employing men
Non-farmers employing men Non-farmers employing men and other
Non-farmers employing any employee
Figure 2. Different ways of tabulating the non-farmer employers, BBCE against published, 1851.
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not the sole criteria used as the only matches between
these groups with sufficient certainty were occupa-
tional strings without the word “master.”
Including all non-farmer employers, not just mas-
ters, seems a more likely method used by the GRO.
The figure does this by comparing three different
measures of workforce: the first includes only those
employers who reported men. However, as we have
already seen, the GRO included employers with
“hands” and thus did not strictly adhere to the “men”
qualifier either. Large employers in particular tended
to return their workforce in terms of “hands,”
“workpeople” or a composite “men, women and child-
ren.” The second measure includes all employees that
were not tabulated separately by the GRO; i.e., it
excludes all those not listed as employing only women
or children. This excludes those only reporting laborers
(which was rare for non-farmers), women, or children
(including boys and girls), for which a separate table
was published. It includes employers who reported
men, hands, any occupational descriptor such as porter
or carrier, or any contraction of different categories
that could not be split using our algorithm (e.g., “100
men, women, and children”), which would have
applied to the GRO as well. This latter category is simi-
lar to “hands” in that it mainly occurred in the larger
firms. The final measure depicted in Figure 2 includes
employers of any type of employee, which was the
same measure as used in Table 1.
As Figure 2 shows, the majority of non-farmer
employers employed men (even if they also employed
other categories) but the total derived from counting
only men falls short of the published in almost all
divisions. Adding those who also employed others
(other than solely women and children) brings the
total up to more than the published, while those
employing anyone adds a small additional number of
employees who only employed women and/or chil-
dren. Since these were tabulated separately, it seems
unlikely that they were included in the rest of the
GRO table, and that the calculation of employers
returning men and other, but not just women and/or
children, is the most likely candidate to reflect what
the GRO tabulated. However, although the key con-
clusion to draw is that the GRO tables come closest to
a definition based on employers returning men and
other excluding those employing solely women and/or
children, the match with I-CeM suggests that the
count by the GRO was somewhat deficient in some
divisions: the SE, SW, SW Midland, and especially
Yorkshire. Hence in nine of the 11 divisions it appears
that the BBCE extractions are often superior to the
GRO clerical extractions. Indeed it is not surprising
that GRO clerks missed some employer returns: they
are often very small entries crammed into the inad-
equate space provided, overflowing into other parts of
the CEB sheets (which results in split lines); and it
would be very easy for a GRO clerk who was turning
many pages of the CEBs to miss rare entries where an
employer appeared in a mass of workers where no
other employers occurred.
On the other hand, the two divisions on the right-
hand side of the figure for London and the North
Western Division (Lancashire and Cheshire) indicate
remaining deficiencies in both the I-CeM and BBCE
data, as these extractions are low against the published
irrespective of what measures are calculated. We
return to these divisions later below.
The GRO also tabled employer responses by firm
size. Table 2 compares the BBCE data against the
published by firm size for all divisions, and on the
right with all divisions except London and the North
West which still have data deficiencies in the BBCE.
The table shows that, in the divisions where data are
complete, the BBCE picks up 12.6 per cent more
employers than listed in the GRO. However, this is
unevenly distributed. The smallest firm sizes of 1, 2 or
3 employees are only between 5 and 10 per cent above
the published numbers, while the larger firms have
more substantial proportions, with the very largest
firms being more than twice as numerous as those
indicated by GRO. The largest firms have all been
checked against the CEBs as part of the clerical clean-
ing process and represent genuine firms missed by the
compilers of the GRO tables. While they were more
likely to report their workforce either as hands or as a
contraction that could not be broken down, it seems
clear from the published tables footnotes that this did
not prohibit firms to be included in the published
tables. The omissions by GRO clerks in these cases
are likely to have arisen from the complexity of the
CEB entries and the difficult of reading them at the
speed required by the GRO managers of the cler-
ical process.
For Scotland, the GRO created one table combining
non-farmer employers in the main towns (called
burghs in Scotland): Aberdeen, Dundee, Edinburgh,
Glasgow, Greenock, Inverness, Leith, Paisley, and
Perth. These cannot be disaggregated into the individ-
ual towns, and any non-farm employer outside these
burghs have not been included. However, while all
table titles are the same as for the English and Welsh
counties, the explanatory note with the Scotland table
specifies that it referred to “Masters and Employers of
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workpeople” (1851 census report, 1022), implying that
this tabulation was definitely not restricted to masters
only and included everyone who had responded to
that census instruction and all types of workers.
Again, the footnotes to the table mention “hands” and
“persons.” The data presented in Table 3 includes all
non-farmer employers in the listed towns by firm size.
It should be noted that some parishes were incom-
plete in I-CeM, with over 40 per cent of one Glasgow
parish (St David) missing, as well as 28 per cent of
Aberdeen West. Conversely, there are some popula-
tion overcounts in Edinburgh.2 Overall, however, the
total population of these towns was within 1 per cent
of the published. Since this table made clear it did not
just include masters, this measure has been omitted,
all other measures are as in Figure 2. Taking employ-
ers of men and other as the most likely measure, the
BBCE data look robust for the Scottish burghs,
although a few firms are missing in the 75–100 and
300–350 categories, as well as some employers of
small firms with fewer than 10 employees.
A similar breakdown to that provided in Tables 2
and 3 can be made for farmers, as shown in Tables 4
and 5 for England and Wales and Scotland, respect-
ively. The GRO tables were based on any farmers, not
just farmers as their first or main occupation, mean-
ing that they included farmers who farmed alongside
other activities. In addition, the footnotes to the
Scottish occupation tables state that crofters who
returned acres and/or employees were included with
farmers in these tables as well. The following analysis
follows these instructions as far as possible: first, as
discussed above, only farmers who reported laborers
and/or men were included; second, farmers who
farmed as a secondary occupation were included in
the count; and third, the Scottish table includes
crofters who returned laborers or men.
A larger proportion of small farms seem to be miss-
ing from the BBCE data even when excluding the
problematic divisions (of which London included rela-
tively few farmers). However, even though the England
and Wales totals show deficiencies across all farm sizes
up to 60 laborers, and the Scottish totals for all up to
15 laborers, the largest size classes again show a sub-
stantially higher number of larger farm employers than
the published tables. That these were again genuine
farmers was confirmed by checks against the CEBs for
the largest employers. For example, the 1851 published
tables listed 2 farmers of over 60 laborers in
Lincolnshire, with a footnote indicating each of them
employed 60 laborers (1851 census report, 597). These
can be readily identified in the BBCE and are unam-
biguously included: both reported their occupation as
the formulaic “farmer of x acres employing 60
laborers.” However, there was another farmer in
Lincolnshire who employed 72 laborers on 1626 acres,
who was missed by the GRO clerks.
1861 and 1871
In 1861 the GRO only tabulated farmers for a group of
10 English counties: Buckinghamshire, Cambridgeshire,
Cheshire, Cumberland, Lincolnshire, Norfolk, Shropshire,
Sussex, Wiltshire, and the North Riding of Yorkshire. No
Table 2. Comparing non-farmer employers to the published by firm size, England and Wales, 1851.
All divisions Without London and the North West
Firm size by N of employees Published BBCE % Diff Published BBCE % Diff
1 24345 22036 9.5 17947 18878 5.2
2 19243 17444 9.3 13469 14572 8.2
3 11177 10087 9.8 7629 8317 9.0
4 7624 6940 9.0 5022 5715 13.8
5 4108 3748 8.8 2722 3080 13.2
6 4178 3787 9.4 2680 3088 15.2
7 2093 1915 8.5 1339 1575 17.6
8 2044 1828 10.6 1267 1456 14.9
9 1140 1164 2.1 735 963 31.0
10- 5826 6108 4.8 3868 4939 27.7
20- 1929 1927 0.1 1125 1488 32.3
30- 878 985 12.2 483 749 55.1
40- 514 589 14.6 248 446 79.8
50- 681 769 12.9 404 612 51.5
75- 348 408 17.2 168 321 91.1
100- 390 402 3.1 189 311 64.6
150- 236 224 5.1 116 164 41.4
200- 135 130 3.7 60 100 66.7
250- 88 76 13.6 33 58 75.8
300- 65 76 16.9 24 59 145.8
3501 228 278 21.9 80 207 158.8
Total 87270 80921 7.3 59608 67098 12.6
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Welsh county was included, and Scotland, which con-
ducted its own census that year, did not tabulate any-
thing. It is known that 3.7 per cent of individuals for
1861 England and Wales CEBs were lost after tabulation
and publication of the GRO reports, and are therefore
missing from FMP, I-CeM and the BBCE. Comparisons
of I-CeM with published data (forthcoming) show that
none of the 10 counties GRO tabulated was badly
affected by data loss. The GRO followed the same criteria
for inclusion of farmers as they did in 1851, which have
been followed in the BBCE extraction used here as well.
The totals for 1861 are shown in Table 6 and show miss-
ing farmers across all sizes. Of the counties, Cumberland
and Yorkshire were particularly affected by missing data.
The 1871 England and Wales BBCE data were
derived solely from S&N. Comparison of coverage
between censuses shows that the extracted number of
employers who reported employees was lower than
expected if 1871 had the same proportions as in
1851–61 and 1881: while the overall percentage of
employers in the total population for the other census
years was 0.8-0.9 per cent, they constituted only 0.61
per cent in the 1871 data. Hence, based on expecta-
tions in line with 1861 and 1881, the 1871 extracted
employers appear to have around 20 per cent under-
estimates. However, this discrepancy was not evenly
distributed. In 112 RSDs there were no employers at
all, and another 116 RSDs had an employer
Table 4. Comparing farmer employers to the published by farm size, England and Wales, 1851.
All divisions Without London and the North West
Farm size by N of laborers/men Published BBCE % Diff Published BBCE % Diff
1 33564 28770 14.3 30162 26778 11.2
2 27949 23630 15.5 25426 22124 13.0
3 17348 14631 15.7 16023 13833 13.7
4 14109 12366 12.4 13224 11834 10.5
5 7622 6541 14.2 7206 6278 12.9
6 6449 5739 11.0 6162 5600 9.1
7 3849 3457 10.2 3697 3369 8.9
8 3806 3464 9.0 3704 3385 8.6
9 2423 2073 14.4 2362 2028 14.1
10- 8632 7555 12.5 8464 7420 12.3
15- 3221 2870 10.9 3185 2841 10.8
20- 2073 1705 17.8 2053 1680 18.2
25- 850 749 11.9 842 739 12.2
30- 721 561 22.2 709 549 22.6
35- 256 253 1.2 250 244 2.4
40- 275 274 0.4 271 266 1.8
45- 106 94 11.3 103 91 11.7
50- 132 124 6.1 129 119 7.8
55- 65 46 29.2 64 44 31.3
601 170 213 25.3 163 203 24.5
Total 133620 115115 13.8 124199 109425 11.9
Table 3. Comparing non-farmer employers to the published by firm size, selected Scottish towns (burghs), 1851.
Firm size by N of employees Published Employers of men Employers of men and other Employers of any employee
1 953 963 1070 1048
2 1028 985 1087 1085
3 746 691 750 805
4 605 579 620 661
5 363 298 337 371
6 377 327 384 428
7 153 116 149 183
8 203 163 186 212
9 145 123 146 152
10- 644 572 672 748
20- 230 206 241 279
30- 121 120 142 147
40- 71 69 88 98
50- 100 84 107 122
75- 48 29 37 44
100- 64 50 67 71
150- 26 18 33 34
200- 15 12 15 25
250- 9 8 12 9
300- 8 1 5 10
3501 35 19 37 49
Total 5944 5433 6185 6581
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entrepreneurship rate of less than 0.05 per cent, as
shown in Figure 3. Just as for the pre-BBCE I-CeM
data for 1851 shown in figure 1, all of the areas with
0 or less than 0.1 per cent employers and most of the
areas with 0.1 to 0.5 per cent employers are likely to
be deficient in coverage of employers, due to tran-
scription gaps in the S&N data that cannot be rem-
edied. However, in at least 11 counties there is
complete or nearly complete coverage judged by
equaling or exceeding 0.5 per cent, and a check on
these counties shows they are mainly in line with the
expected numbers of employers based on 1861 and
1881. A further 9-10 counties have near complete
coverage of rural areas but a few deficiencies in
some of the urban centers; these give reliable esti-
mates for farmers but are less reliable for non-farmers.
The least reliable are Caernarvon, Cardigan, Cornwall,
Cumberland, Durham, Glamorgan, Hampshire,
Leicester, Monmouth, Norfolk, Northamptonshire,
Sussex, and parts of Lancashire and the West Riding
of Yorkshire.
As in 1861, the GRO tabulated a limited analysis of
farmers for a group of 17 “representative” counties in
England in 1871. However, unfortunately only 4 of these
overlapped with the counties chosen in 1861. The coun-
ties for 1871 were: Surrey (Extra-Metropolitan), Kent
(Extra-Metropolitan), Sussex, Hampshire, Berkshire,
Essex, Suffolk, Norfolk, Leicestershire, Rutland,
Lincolnshire, Nottinghamshire, Derbyshire, Durham,
Northumberland, Cumberland, and Westmorland. It
should be noted that while some of these are amongst
the better-transcribed counties when it comes to employ-
ers, such as Lincolnshire and Suffolk, there are also
some of the poorer ones, such as Durham, Hampshire
and Leicestershire.
As with the 1851 farm data, the breakdown by size
between the published and the extracted farms, as pre-
sented in Table 7, shows the BBCE has a higher pro-
portion of missing small farms, but a larger number of
the largest size groups. While the total underestimate
of farmer employers was 26 per cent, small farms with
fewer than 10 employees are up to 31 per cent lower,
while the larger farms have greater numbers than the
GRO reported, even though this table includes poorly
transcribed areas. However, the 1871 published report
calculated that of the farmers who employed one or
more laborers, the average number of employees was
less than 6 (1871 census report, xlviii). The average
number of employees in the extracted data is 5.9, an
indication that the skew noted in these tables does not
affect overall trends by very much.
1881
The England and Wales GRO made no tabulations at
all for 1881, which is unfortunate as for this year
FMP uses the GSU transcriptions, which are consid-
ered to be of good quality. However, the Scottish
GRO made quite extensive tabulations for farmers in
1881, which are shown in Table 7. While there was
no explicit mention of crofters for this year, they
seem to have been included since if they are omitted
there are substantial missing farms in the crofting
divisions compared to the published, particularly for
the smallest farms by acreage, while including them
brings these in line with the published for the rest of
the country.
The totals for 1881 were provided by the gender of
the declared workforce. The report stated that the
Table 6. Comparing farmer employers to the published by
farm size, 10 selected English counties, 1861.
Farm size by N of laborers/men Published BBCE % Diff
1 10297 5713 44.5
2 7390 4984 32.6
3 4713 3244 31.2
4 3041 2191 28.0
5 2114 1404 33.6
6 1642 1278 22.2
7 1163 836 28.1
8 1090 856 21.5
9 746 488 34.6
10- 2503 1574 37.1
15- 1069 616 42.4
20- 608 358 41.1
25- 358 167 53.4
30- 223 107 52.0
35- 122 49 59.8
40- 82 28 65.9
45- 45 19 57.8
50- 17 10 41.2
55- 15 8 46.7
601 59 28 52.5
Total 37297 23958 35.8
Table 5. Comparing farmer (and crofter) employers to the
published by farm size, Scotland, 1851.
Farm size by N of laborers/men Published BBCE % Diff
1 4831 4293 11.1
2 5235 4808 8.2
3 3682 3415 7.3
4 3095 2970 4.0
5 1611 1416 12.1
6 1316 1201 8.7
7 726 624 14.0
8 624 553 11.4
9 360 335 6.9
10- 1011 941 6.9
15- 300 293 2.3
20- 228 249 9.2
30- 70 80 14.3
40- 22 26 18.2
50- 16 11 31.3
601 11 33 200.0
Total 23138 21248 8.2
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farmers returned “adult male labourers,” as well as
boys, women, and girls who were engaged in agricul-
tural work. This suggests that “man” is equivalent to
adult male laborer (1881 Scottish census report: xxix).
However, these cannot be added to provide a total
workforce, as many of the farmers who employed girls
would also employ men, so this would double count
most farms. There were only 95 farms that employed
women, boys or girls but no men (1881 Scottish cen-
sus report: xxix). Table 8 shows that the data best
compares to the published for boys and girls, and
worst for women, but overall the extractions are far
closer to the totals than any of the other censuses.
Since most farms employed men in their work-
force, a more detailed breakdown is best presented for
men only. Table 9 shows the percentage of missing
Figure 3. Employer rate by RSD in 1871; used to indicate possible gaps in transcription coverage; RSDs below 0.5 indicate possible
omissions. Source: The Authors.
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men by division; the percentages missing for women,
boys and girls generally track the men’s trends,
although the data for women are always slightly lower.
Combining Tables 8 and 9 shows that while around
10 per cent of the small workforces are missing, the
large farm extractions track the published totals quite
well in 1881. Furthermore, the missing small farms
are geographically concentrated: divisions IV, VII, and
to a lesser extent division I, are very close to the pub-
lished tables. Larger numbers of employer-farmers are
missing in the North Western division, are equally
divided between Ross & Cromarty and Inverness; the
West-Midland, where the missing farms are in Argyll
with the other counties close to the totals; and the
South West, where Lanark contributes most of the
missing employers. Again, Scotland shows the same
pattern of higher I-CeM responses than the published
for large farms.
Discussion
A major contribution of this paper has been to com-
pare the published tables from GRO in order to assess
how far the extractions from the electronic versions of
the 1851–81 censuses give reliable estimates of the
population of employers and their workforce size. The
assessment also informs us better about the methods
used and reliability of the GRO process for collecting
the data and producing the published.
As identified in the 1851, 1871 and 1881 data, the
BBCE includes a larger number of the larger firms
and farms than the published census. To assess the
origin of the smaller coverage of the larger enterprises
in the published tables a further analysis was under-
taken for the 1871 census by making additional checks
on the largest firms. On top of the usual cleaning pro-
cess that has been used to prepare the BBCE data
which involves CEB checks on farms with over 70
employees, for the 1871 data some further CEB checks
were performed on the largest farms in order to test
whether these were transcription errors or reflect
undercounts by the GRO’s clerks. The additional
checks involved inspection of the CEBs for all farmers
with over 50 employees in the representative counties.
It identified several aspects of the issue of GRO
undercounts.
Firstly, a small number of discrepancies arise from
how the BBCE was constructed, particularly in rela-
tion to multiple occupations. When an employer pro-
vided two occupations, the BBCE has assumed the
majority of the workers belonged to the first named
Table 7. Comparing farmer employers to the published by
farm size, 17 “representative” English counties, 1871.
Farm size by
N of laborers/men Published BBCE %Difference
1 7198 4935 31.4
2 6207 4505 27.4
3 4350 3179 26.9
4 3317 2441 26.4
5 2338 1798 23.1
6 2077 1529 26.4
7 1450 1077 25.7
8 1589 1193 24.9
9 977 787 19.4
10- 3129 2467 21.2
15- 1181 913 22.7
20- 641 504 21.4
25- 288 228 20.8
30- 161 135 16.1
35- 66 55 16.7
40- 71 53 25.4
45- 26 20 23.1
50- 21 23 9.5
55- 17 18 5.9
601 40 42 5.0
Total 35144 25902 26.3
Table 8. Workforce size by Men, Boys, Women and Girls,
Published compared against BBCE, Scotland 1881.
Men Boys
Farm size Published BBCE %Diff Published BBCE %Diff
1 6683 5781 13.5 7257 6859 5.5
2 4940 4601 6.9 1824 1816 0.4
3 2825 2696 4.6 309 311 0.6
4 1615 1540 4.6 85 89 4.7
5 880 873 0.8 30 34 13.3
6 709 690 2.7 17 17 0.0
7 392 377 3.8 8 9 12.5
8 295 301 2.0 2 4 100.0
9 216 210 2.8 2 4 100.0
10- 433 455 5.1 4 6 50.0
15- 82 88 7.3 1 2 100.0
20- 28 35 25.0 4
25- 8 11 37.5
30- 12 12 0.0
35- 3 4 33.3
40- 1 3 200.0 1
45þ 2 15 650.0 1
Women Girls
Farm size Published BBCE %Diff Published BBCE %Diff
1 3514 2774 21.1 5663 5490 3.1
2 2335 2099 10.1 2883 2940 2.0
3 805 774 3.9 591 584 1.2
4 430 406 5.6 140 150 7.1
5 183 190 3.8 54 59 9.3
6 225 212 5.8 45 43 4.4
7 86 80 7.0 16 18 12.5
8 80 81 1.3 16 19 18.8
9 35 40 14.3 5 8 60.0
10- 125 115 8.0 20 24 20.0
15- 26 29 11.5 4 5 25.0
20- 9 11 22.2 0 4 400.0
25- 2 1 50.0 1 100.0
30- 2 2 0.0 1 1 0.0
35- 2 2 0.0
40- 1 2 100.0 1 100.0
45þ 1 100.0
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or major enterprise. In contrast coding for census pub-
lications usually gave precedence to farming over other
occupations.3 The I-CeM coding algorithm looked for
farmers first, coded them, and for these people did not
consider any other occupations further (Sch€urer,
Penkova, and Shi 2015). This followed the GRO coding
of multiple occupations where, as noted earlier, tabula-
tions of farming always took precedence, regardless of it
being mentioned first or last. In the BBCE the most
appropriate coding was made for analyzing business pro-
prietors. This focuses on the purposes of subsequent ana-
lysis where the primary business activity should be as
correctly identified as possible. Where there was no way
of reliably splitting the types of reported workforces the
first was coded as the main, in line with the census
instructions, but not in line with how GRO coded the
question for publication. For example, in 1851 the
instructions read “A person following MORE THAN
ONE DISTINCT TRADE may insert his occupations in
the order of their importance”; with similar instructions
were used in the other years. As a result of the GRO pub-
lication coding, they included employers among the farm-
ers who were farming as their second occupation, while
the majority of their employees were active in another
business. This accounts for only a small number of the
higher counts in the BBCE than GRO (using a restriction
to employers of men and laborers, since most of the larg-
est employers will use a composite or gender-neutral
descriptor of their workforce). However, there were some
ambiguities in the remaining farmers who had an add-
itional occupation where some of the workforce may
have belonged mainly to the other occupation; hence, the
GRO must have applied an (unrecorded) method for sep-
arating some of these workforces.
Secondly, as already shown for 1851, the GRO missed
some individual farmers in 1871. In Lincolnshire, one of
the better transcribed counties for 1871, the GRO
recorded three farmers with over 50 laborers. The BBCE
contains six farmers in this category. This was a pattern
that repeated across the counties, with the GRO regularly
missing some large farms, even if they had responded to
the census exactly as the instruction requested, namely as
farmers of “x acres employing y laborers.” More interest-
ingly, however, was the decision of the GRO to only
include the count of laborers and men to calculate farm
size. In Berkshire for instance, the GRO recorded only one
farmer of over 50 laborers. Berkshire has poorer transcrip-
tions for this year, but as well as one such farmer with 59
men, the BBCE includes a second farmer employing 59
“persons,” as well as 6 additional farms that would have
been pushed into the over 50 employees category if we
count the women and boys returned by the farmer as well.
In fact, even the farmer with the 59 men also returned 6
women and 23 boys. In the GRO’s analysis these farms
would have been counted as smaller farms. Manual CEB
checks further down the farm size range are infeasible due
to the numbers involved. However, these examples for
larger farms demonstrate that either the BBCE extraction
possibly misses out many small farms, and/or that the
GRO misallocated some of the missing large farms in
BBCE as smaller farms, thus making up some of the differ-
ence. The method used by GRO appears to be an unreli-
able way to measure farm workforce from the census
responses received. The BBCE data should give research-
ers a better coverage of the real information the census
contains; it also allows a decision to be made by the
researcher on whether to include women, boys or girls
with men, codes portfolios of businesses separately, and
allows assessment of the consequence of taking different
definitions.
Finally, there is some ambiguity about the inclusion
of family labor, with the 1851 report stating that to
Table 9. Comparison of farm employers to the published by farm size for men only, all divisions, Scotland 1881.
I Northern II North-Western III North-Eastern IV East-Midland V West-Midland VI South-Western VII South-Eastern VIII Southern
1 9.5 31.8 12.3 3.3 20.1 18.4 3.7 11
2 7.8 19.9 5.4 0.4 8.4 13.2 2.8 3.6
3 2.4 14 6.4 4 9.2 4.4 4.3 0.3
4 0 6.4 6.3 4.3 7.6 0.7 1.4 5.6
5 4.3 5.7 4.3 3 3.7 5.9 6.3 1.6
6 12.5 17.6 4.8 7.1 4.7 0 1.7 5.8
7 0 8 7.1 7.8 0 27.8 1.6 2
8 16.7 17.6 6.9 2.7 30.8 0 1.4 10
9 22.2 5.3 0 1.6 0 60 9.7 4.5
10- 6.7 16.7 4.2 10.5 16.7 33.3 2.3 0
15- 0 40 12.5 17.4 33.3 100 0 28.6
20- 0 0 100 100 0 50 12.5 0
25- 0 0 a a 0 a 20 66.7
30- 0 0 100 0 a a 33.3 0
35- 0 100 0 0 a 0 100 0
40- 0 0 a a 0 0 0 0
451 a 0 a a 0 100 a 100
aWhere percentages could not be calculated as the GRO stated 0 farmers, but where BBCE contains farmers.
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obtain the total number of persons who are employed
on the farm “frequently the farmer’s sons at home”
should be added (1851 census report: lxxviii). An
attempt was made to assess the effect of including
farmers with sons who were agricultural laborers in
the smallest farm size employee categories. This was
inconclusive. Full inclusion of all sons results in over-
estimating the 1-3 employee categories compared to
the GRO, but still falls short of the GRO’s numbers in
the mid- and larger-farm size categories. Despite this
discrepancy it seems most probable that GRO did
include some farmer’s sons, but that their effort was
imperfect in the same way that they missed some
large farmers and other employers. Hence, researchers
using the BBCE data should be aware of this distinc-
tion and can now choose to include farmer’s sons or
not depending on the purpose of their analysis.
This leads to three main conclusions on the GRO
published tables for the years 1851–81. First, the GRO
tabulations of the CEB data contain errors and omis-
sions which have not been previously identified. There
was a tendency for clerks to miss a substantial propor-
tion of the (smaller number of) larger farms and non-
farm firms that exist in the CEBs. Second, GRO usu-
ally had a higher count of the smaller farms and
firms; some of these will be misallocated larger firms;
some reflect GRO definitions of counting everyone
who mentioned farmer even if their main occupation
was something else; and some probably reflect an
attempt to include farmer’s sons in the farm work-
force counts. In addition, some of the undercount in
I-CeM and BBCE will reflect deficiencies in transcrip-
tions and/or ability to identify through extractions.
Finally, however, it is difficult to be sure exactly what
the GRO tables actually included as the definitions
used in the instructions and the way the tables claim
to cover the data differ. It is likely that the clerks,
when confronted with the complexity and scale of the
tabulation challenge with these data (which is by far
the most complex census question of the period),
were not fully consistent nor able to fully distinguish
all the different elements of the question. This results
in discrepancies of the published tables from what
they claim to cover, and from the data themselves.
On a more positive note, comparisons of the well-
transcribed 1881 data with that for 1851-71 show very
comparable coverage by firm size, with the same rela-
tively low counts for small firms and strong coverage
of larger firms (see Bennett et al. 2019: chapter 5).
Similarly, the averages of the laborers/men employed
on a farm match well between the published records
and the BBCE extractions. A detailed comparison of
the frequency distribution by firm size also shows that
the same mathematical curves fit closely to all the
years—although 1871 is far weaker as expected from
the remaining truncation deficiencies in S&N that
cannot be overcome (Montebruno et al. 2019b). Their
characteristic is a “heavy tail” for the larger firm sizes,
and this specific feature is reproduced by the same
mathematical functions for each year. This gives
strong confirmation that the main parts of the firm-
size distribution are captured by the electronic records
and extraction methods used.
Despite the remaining deficiencies in the data, the
BBCE presents a preferable resource over both I-CeM
and the published tables for the study of business his-
tory for identifying and researching employers, and
their declared workforces in particular. Apart from
England and Wales in 1871, which currently does not
exist in I-CeM, the BBCE is fully integrated with I-
CeM allowing for the study of businesses within
households, using demographic variables, and loca-
tion. In addition, the BBCE data coding allows
researchers to differentiate parts of business portfolios,
and includes all employees declared, or selected in
various employee categories, including 1871, and is
not constrained by the male workforce as tabulated by
the GRO.
Implications and significance
As well as evaluating the published analysis of the
1851–81 census data by GRO and how the extractions
compare, the new data can also be used to show how
we should begin to revise some interpretations of
developments of the period, as well as confirming
others. The BBCE shows that the vast majority of
firms during the nineteenth century were micro-busi-
nesses, with over 60 per cent of firms employing fewer
than five employees. Large businesses, often the focus
of business historians, were rare, with fewer than 200
firms having 500 or more employees in 1851, account-
ing for 0.1 per cent of total firms. However, both
medium and large businesses were on the increase
over 1851–81, both in absolute numbers and as a pro-
portion of total firms (Bennett et al. 2019, 113-4). The
BBCE data also show the variety of business sizes
between different sectors, as well as how organiza-
tional changes in the economy affected them in differ-
ent ways. For instance, food sales and refreshment
firms were particularly characterized by micro-busi-
nesses as, during a time were refrigeration was rare,
businesses such as butchers and milk sellers remained
localized, and thus small and numerous. In other
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sectors some consolidation was starting to occur.
Footwear and apparel trades, while remaining pre-
dominantly small scale, were increasingly using larger
workshops and seeing the introduction of mechaniza-
tion. Most business consolidation, however, took place
in manufacturing, mining, and finance, which were
sectors that became increasingly mechanized and
required large capital investments to achieve low costs
through economies of scale and scope, as recognized
in case studies by Clapham (1938), Pollard (1965) and
Chandler (1962, 1990) and others. The new data show
the extent of this development, its relatively slow pro-
gress by 1881, the strong sectoral distinctions between
different industries, and for the first time allow full
comparisons across all sectors.
The BBCE also allows an analysis of gender, thus
contributing to an increasing understanding of female
entrepreneurship patterns in the nineteenth century
Figure 4. Farms: average workforce size, 1881. Source: The Authors.
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(see e.g., Kay 2009; Aston 2016; Van Lieshout et al.
2019). The BBCE also shows that, despite previous
well-known criticisms of the census as a source for
identifying women’s business activities (see e.g., Higgs
1987; Anderson 1999), use of the CEBs overcomes
that most of the deficiencies that derive for the editing
of the data by GRO in publications; the original cen-
sus responses provide much more complete coverage.
The BBCE indicates that there were many more
female proprietors than previous estimates, although
most were own account who employed no-one else.
The individual data also show a wider participation of
women in larger firms than previously understood,
although larger firms were much more likely to have
male proprietors. Since the BBCE includes the gender
breakdown of the reported workforces, future research
can also assess the sectoral analyses of workforces
by gender.
Figure 5. Non-farm businesses: average firm size, 1881. Source: The Authors.
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In addition, the average size of farms and other
businesses can be mapped to show regional variation
at a much more fine-grained level than possible
before. The average size of farms depicted in Figure 4
at the RSD level, shows a more detailed picture than
any previous analysis. It shows a pattern of small-
sized farms concentrated in Wales, the Pennines, the
South West and remote rural areas, while larger farms
were mainly toward urban fringes, and the better land
of Southern England, to the South and East of a line
from the Humber to the Severn, and in East
Yorkshire and Northumberland (Bennett et al. 2019,
118). These patterns can also be related to land qual-
ity, the type of agriculture, proximity to urban mar-
kets and the presence of large-scale estates explain the
geographical differences, as shown by Montebruno
et al. (2019a).
The non-farm employers mapped in Figure 5 show
a pattern that reflects the relative concentration of the
large-firm sectors. While some sectors were rather
widely distributed, many sectors with the largest firms
were highly concentrated in some parts of the coun-
try. This has been previously understood to be mainly
in textiles, iron and steel, coal mining, and shipbuild-
ing (Clapham 1938; Rodger 1988). Now it is clear that
large firms were more generally characteristic of the
main urban areas, the ports, and London, as well as
the better recognized industrial centers in the north
and Midlands. The places with smallest average firm
sizes were upland Wales, the Pennines and South
West, and remoter rural areas such as Lincolnshire
and North Yorkshire. Most of the country, however,
was characterized by small and medium firms of less
than 10 employees in retailing, the professions, and
small-scale manufacturing or maker-dealer industries.
This typified the main rural and small town commun-
ities across most of England which were accessible to,
but not part of, the major urban centers (Bennett
et al. 2019, 118). The new data therefore show a much
more widespread and more geographically diversified
development for the period which begins to rebalance
the previous emphasis on the major manufacturing
centers toward a more complete understanding of
Britain as a whole.
Conclusion
This paper has assessed the quality of the data that
can now be used to understand the business develop-
ment of Britain 1851–81. The absence of firm-size
data in the past has meant that there was virtually
nothing known at a population level on the material
we now present. This paper has demonstrated that the
new data is generally reliable and provides a firm
basis for other researcher s to use in the future. The
overall level of coverage in the digital records of the
census in I-CeM, supplemented in BBCE, is good
compared to the GRO published tables, and superior
to the published tables for the larger firms and farms.
The numbers of business proprietors identified in the
BBCE and the published tables generally match well
(once lost data and transcription omissions and trun-
cations are taken into account). This should give con-
fidence that the electronic records capture what the
census actually recorded. This should also allow
research to be developed for comparison with other
countries. The US Census of Manufacturers is one
obvious comparator, though this is limited to manu-
facturing. The results in Tables 2 and 3 suggest a
larger number of major firms at an earlier date than
in the USA. This is contrary to much previous litera-
ture which has suggested the US as ahead in business
concentration (e.g., Chandler 1962, 1990; cf. Hannah
2014), and provides an opening for more detailed ana-
lysis of the US and British data on a detailed sub-sec-
tor matched basis.
Despite the potential of the data, it is clear that for
all years there are gaps in transcriptions, despite the
substantial efforts made in BBCE to infill identified
gaps which means that analysis much proceed with
care. We have sought in this paper to identify these
limitations as a guide for future research. The gaps
mainly arise from truncation of lines by transcribers
or in transfer of electronic files at FMP, so that crucial
information on employee numbers was sometimes
omitted; in other cases, there was total omission of
some individuals’ occupation strings. Some of the
transcription omission is a random loss where indi-
vidual transcribers, who were otherwise thorough,
missed odd entries. The error rate may be higher for
the largest employers that often have very long and
complex strings. However, unfortunately, the biggest
gaps occur in nonrandom large geographical blocks,
because transcription was usually undertaken in
batches of CEBs.
Because the electronic versions of the census now
available have been assembled from different sources
by different transcription processes the quality of
coverage varies by census year. This needs to be taken
into account in any subsequent analysis using I-CeM
and the BBCE. For 1851, most of the I-CeM deficien-
cies (53,000 out of 63,000) have been infilled from
S&N data, which has overcome most gaps. Total
coverage is still incomplete, with London and the
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North West falling short of published figures even
after topping up from S&N. Other areas can probably
be treated as having no omissions, or small random
omissions. For the 1861 census there is a general limi-
tation that 3.7 per cent of the CEB records have not
survived and hence cannot be included in I-CeM or
the BBCE. These have concentrations in Wales, small
parts of London, and a scatter of isolated locations
across the country. For the surviving records for 1861,
efforts have been made to infill the I-CeM trunca-
tions, with 28,000 employers added. However, com-
parisons with the published imply that some
discrepancies remain in some counties. The 1871 cen-
sus has the poorest transcriptions. However, at least
eleven counties in England and Wales have complete
or nearly complete coverage, and a further 9-10 coun-
ties have good coverage of rural areas with deficien-
cies mainly in a few urban centers. In addition, this is
the only available geocoded, occupation-coded, and
parsed data source available on British employers for
this year. The 1881 census should give the fullest and
most accurate records of all the censuses 1851–81, as
evidenced by the Scottish comparisons and the cover-
age level depicted in Figure 1. Hence, it should pro-
vide the best benchmark for what constitutes full
coverage. This is because the transcription was under-
taken by the GSU by individuals with a commitment
and interest in the accuracy of records for genealogy,
that is not reflected by the commercial transcribers
used by FMP or S&N.
The central conclusion of this paper is, therefore,
that although there are deficiencies of the transcrip-
tions and extractions possible from the digital records
of the censuses 1851–81, the BBCE data supplement
I-CeM to a level where most difficulties have been
overcome. In addition, it provides data at an individ-
ual level for which previously no published sources
were available. In addition, the BBCE extractions are
less ambiguous in definitions and in many cases more
complete than achieved by the GRO published tables,
especially for large firms.
Business historians, or anyone interested in non-
farm and farm employees or firm size data, will find
the BBCE a preferable source over the unmodified
version of I-CeM. To facilitate users, the data deposit
of BBCE is fully integrated with I-CeM and can be
linked via the unique RecID attached to each individ-
ual in both digital records. This means that a
researcher can use either the raw I-CeM data, or vari-
ous forms of the supplementation and coding
included specifically for employers in the BBCE.
Although not discussed here, the data for farmers on
their acreage occupied was also extracted and is con-
tained in the BBCE (see Montebruno et al. 2019a). As
a result, the BBCE also provides a new resource for
studies of intensity of farm production in different
locations. The BBCE data expands our understanding
of what the mid-nineteenth century business land-
scape looked like, in terms of firm size, sector, gender
and location. It confirms some previous work on
nineteenth-century Britain, but adds better under-
standing of the differences between sectors, the pre-
dominance of small firms for both men and women,
and the resilience of farm businesses in the context of
declining agricultural workforces.
Notes
1. In Scotland 1871 the column title is just ‘Number of
Men Employed on each Size of Farm’, with no mention
of labourers.
2. I-CeM v1 contained misallocations of batches of
individuals to incorrect parishes. While many of these
have been fixed for England and Wales at RSD level in
the version of I-CeM used by the authors (Sch€urer
et al. 2016), it is currently unclear how many of these
misallocations occurred in the Scottish data.
3. See e.g. TNA, RG27/5, ‘Instructions to clerks employed
in classifying occupations and ages of the people’,
1881: 3.
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